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305-390 

CHSS^AI S&ig AilMOHI^ 101-708 

KR 

LEE, Young Sub 

550605-1006512 

305-390 

LHSl^AI AIISOmfM 107-806 

KR 
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£137? (2!) 



I?SUD. □£121 



20 S 

22 a 

0 2d 
19 S 
768,000 

1. S^fAi- SAilAi(E^)_1S 



29,000 S! 
22,000 S! 

o a 
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[ASM] 

S. 1 

**7l fouling), "tms-ifl #*1SHI, a]i^5.eJ-^ i^^l f^fl, s^f- 

(insulation layer) 
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mg^E)^ Jl^-frS ^las>Jl «}-§- 7} ^14tBfl 

{Supported Catalyst for Producing a Syndiotactic Styrene Polymer with High 
Productivity and Reduced Reactor Fouling} 

IS.™* 2] Zt&Q 

<3> ttgo] «.<>): 

^^©.S €■ 2* "83. *HhM, ^-^(fouling)* 

^aI^jl, ^1#°H1 ^°}^. 
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<5> aj-igcq afl^ 

<e> A]rqo.E3-B) s.e)>-E]^l(sPS)fe SHa-i-*}- ^11 "a^-^l^CMAO)!- 71^5. 

-SH -fM^^r #Dfl^l(Ishiharsa et al . .Macromolecules 1986, 19', 2464)* °l-§-*r°i 
, 1985^1 ^-S-^-S. ^s)^. l-^iEl^l-e. ^ a]^, ^ 

^^-S-^cHH^l -£-*tl7 r ^ 71 si ^c}. 

<8> A]cl5.EJ-^ l-HliEl^l2l ^sHM, JSIia} ^3. HM^HH ^DflS. AV 

-8-^" ^-f ^lr-5-71 fouling)^- ^ Jf^tr ^ efl (morphology HI 7l<y«: 

^ s|-¥-d|S] ^ ^f-^ajj). ^ -.^ 7 > HM^a^, Hio. 7l «o,i ig 

%^<>\ #%<a-a- ^i7i*>7i ^tr i^ihg- ^ji ^^iei am °i#-a- ^n*} 

^ ^-S-71 -^#(fouling)-g-^ ^ ^Wl-cf. <>l&]?r £-*llS zfl^€r>7l fl^M^ nf 
^-21 ^ 7W21 7}^>nf. ^, (1) HV-g-7)!- Ar-g^MM", (2) 

Bl-g-Sfl^ ^*\# a^fls. A>-g-*>^ ^ojcf. ^. ^oflAl^ J$ 7 ] ^^flSl ^1 

^ #t>fl A^^-a. cl-s-7|s. #7l<2l- Qo) f^=l <y^H ^(morphology)* ^g- 

"ti^l -ff*|aH ^ ^^uflal z}-^ ^4 oi^ 5^51*1-711 al-ji tiV-§-7l ^-av* 

(fouling) ^1-7) ^SflAi^ Dfl^S^l #nfll- 3^?T Jl*)l IHH Jl^^l^ ^1 # 

n)l <§Efl3. A>-g-5>^ ^o] H^oIe}. 
o> nejcfl, ^1^ nll^^l ^nflal ^BV^o.^ °H) 5-U31 #°1H1 
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%H ^uf. r-^M- Alr^i*^ ^e]^ <a*>^il^. 

^4 ^-S}7]} ^d\] 7>X1 ^ ^1 

#*fl^ *fl^Tr ^ ^l^ufl 7 > ^jTfl #nfl^ ^A}*V jia^J^ 

?J"7l fl*(Hfe ^-Xl ^dJJE 7}^o] ^ufl ^7} Sj <^ o) 

*-8"7l ^-^(fouling)* ^71 fl^fe ^^oflAi ^n])7V ^*HH &<>r 

<io> x]^?}*]^ #efl#efl^ ^t!: #*fl Aj^Eflofl tfl^V 47}*] o] 

<n> 1. ^ofl ifl^rS.^^ SEtt <^^Kg- a^Vfe ^^C^ *fl 

31^). 

<12> 2. nH^^ul^-A>(MA0)^l 3,71 ^1 nll^^l^ ^BflS.^-). 

<is> 3. nfl^^ e)#H.^ *>M-7> ^-jf^th ^ MAO^ SHgsJ-. 

<14> 4. ^}7]^ ^-8-^4 ^o] ^7} ^(^15. ^&|^» JE.^ S>-8-«> 



<15> Si-0H + 0H-R-0H — Si-0-R-OH — Si-O-R-0- -Metal locene 

<i?> *mt5.<ffl ^nfl# 3 3 #^Rr *o v *S MAO ^e)€ ^l^Rr *o V 

^ 2(Kaminsky at al . , J. Polym. Sci: Part A: Polym. Chem. 1999, 37, 2959)^ ^ 31 
^ofl cfl^ %^o] vjt^ ^ ^ 3 ^ ^] wl-^Al 71^71 Aj-ojofl*]- 
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U^i-Kr 3M o>MJl ^(chlorine, CI) 2)- 3j-^-#s) cj-g- 3 a)-£- 

^ 5fl7l nfl-g-°H al ^1 jl^-o] ^1 #-g-o) 

tfreM = 7> ^°fl^-AS *)-g-^ Si°H "HHrS^lM #*fl a'gofl ^^-Al 42-*]- 
3|-4|-3)-.g-_03. °l«fl «Hs) -§--§- M-Ef^flcf. (Soga, Stud Surf. Sci . Cat. 1994, 89, 
307). ^ 4o]Hfe #31^ ^H^-i^ ^^>(spacer)7> ^S]^. Spitz at. 
aKMacromol. Chem. Phys. 1999, 200, 1453)<H1 4 e t iE) 3] f^S|- #^3) ^7>7> # 
*1 &t±3. #7} «S-»a 4S4 £<g2) s>oUE.s.^7l(^el?l-^ ^ si-0H) 

*fl3) Hl*>olcs.^7l ^<%(-£z]?}3\ 3 + -Si-0-Si-)-fr -fMSl-^-aq. ^3*1 

Sic)-. -g5l?l-(Kaininsky at al . , J. Polym. Sci: Part A: Polym. Chem. 1999, 37, 
2959), iHM'-KSpitz at al., Macromol . Chem. Phys. 1999, 200, 1453) ^ #5H(Yu 
at al., J. Polym. Sci: Part A: Polym. Chem. 1996, 34, 2237)fe 41 ^.2-^ -f-e^E) 
31 ^11^1 A}^-£)fe ^)^Dl)2) A>-g-S)o) £c)-. ^-7lS) 2.S. ^-X|*Tifl 

ifl-f -51*11 ^M^^fe- ^-^l^o) ^7l£]j7 Sic)-. nq-eM a)c)^.^ej 

iE)^ l-e)^S) *I12:°)) ^-§-5)^ ;n*^ ^l^nflo) ^£.7). ^^s>7fl -Mj^fe t|. 
<19> o]o1| ^ ^uflS). ^) g-Tgtffl o)«|- ^l^nfl# iE)^] ^ofl A}-g- 
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ft-8-7l^ Jf-aj-S-g- «*1SM1 #^l7lTr AUs^r 7fl^2l JL*>a aflU-^.-ffl # n fl 

<20> ^fij H]:-g-7lS- AlC]^.EJ-^ S-eli^^l ^lSAl, 

<2i> rfs. s-q^. ^&si\ x\v)sm& s-el^El^l *|a«Hf ^l#pfl# 

^Efl^* 7Wfe ^€ *^au ^1^-^71 

<24> tf-xgo^ ^ ^ D j)^ (a ) ^ejo], (b) t^i, ( c ) ^ol^ S*fl-#S ^^H, 

#iam O.3. (d) ^-a^nl^Aj. ^/£&-^ ( e ) ^^-f-nl^- 3^#£ *^o||3. cj ^7>^- 

<2 5> (A) f^*ll 
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<26> #7i ^a^sfl-H *>-8-€4. ^, °n*s^i #nii* ^i, ^ 

8W ^si£^- ^1-71 ^sflA^ a,ufl<4 ^-sfls] A>oio)i jq^-^AS^ 

<27> aflLE-fe ^l^ -4 0 H1 =1^-* 0 1 3* M-^lfl^ 7M£ol4. 

f^fe #7) S^-i- B^SH #71 ^121- ^ol=^ ^7B^1 S£ 

^* tlS^^l ^* ^ A J"7l^ H>2f Qo] ^1 ^ D fl7> 5<g^l ^ufl 

$)■ -frA}^ JI^^ J-^ £71 ^sflA-lfe <g-^l ^ofli 71^-ajo] nfliJ-S^ a^fl 

^•e)si^ asiq- ^#3.-31 #"ll« ^Hl 33 "iWRr U 0 V, S l°l 

MAO ^B^S ^Hl lWl-±r hJ-^ 2^r iEl« f^ofl rflsfl o] #t±& ^-^1 ^ o] 

^ 3^r U"*l ^-g-°l laVcA] o^i. 7 )^ 7 j A>olo)]n]- ojo]^ 3} o}^JL £ 

JiCchlorine, Cl)^ b)1^^1 s}-^-#3l cfE- e|?iH.sl-£ <S<>|.=}- ^ 5£c. i*| , ^1 

^-##^ «-E}ol^7> #d|)s;-o_5L ^ Sife &^17> 5fl jl, #71 « 0 > 

^ 4S1- ^-ol ^-^11 s^Sl sl-olHS-^7l(^5l?>Sl ^-f Si-OH)^ «}-g-*l-<*| * 

^-§-3)- #^121 His>oi^.s.^7i ^^(^einsi -si-o-si-)si a 

<28> ^- U^o^i- -g-^o] a ^O. S .« E ^ ^.^Tjl aj^fl-S. ^^^1 3)^ 

(insulation)^ flsfl =§^*ll» ^l-g-s>^- ^0]^. 
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<29> 



°fl ^*M°1= (2)^nfls|- a^aj g^r *h-8-fr «H , (3) 



<30> 



-8-71 J^Sj-fe ^-*Hfe ^71* =§^H4. ^7j^ # 



*M 2^*3*13 ^^5>7fl 5]^ 3j°14. Sl^-^-ol ^^Slfe 



<31> 



9X7} nfl^l, a^oflAi^ JjL7l ^ ^ 7> , 



<32> 



©lej^. B|l?-*flS f^lxr «eW=i^3.qm^. oVa^Si-lMl-iEl* 



f-sl fl-fi-SK? f^*fl ^ -8-71 ^#^-3HM 

e^o) aimsWfe ^s. o.i vfl^l ioo w>^s> 



41-10 



1020000045602 2000/8/2 
0.0001 ifl*l 99.999 ^%S] ^5)3. *}-g-^t}. 

<34> (b) 

nl^j-S-^dnica powder), ^S(clay), £-*MH , ^S^ls}- i^iH-IH^ 

^ ^ ^ f-oi go.^, ^-7i ^7i ji^i^ mn^-^vM m m 

vM ^ ^S(clay)7> 7}^ H]-^B|-tj-. 
<3?> o. 7 i^-^ sfe ^e^-t^hI^^ S^f^l win., ^-g- ^ #el<Hlli^!l 

<38> Aj. 7 | ^fa. s-ig*] ^s^lfe go.^, o ifl^l 99.999 ^^=%°1*>^ S3 3 3. 

<39> ( C ) &6\=4r s^-§- 

<4o> .g. $<a^i ^nfls. ^--8-=)^ 3M-§-^aHI-S£- IVB^ ^ *tt«l^, *>7] 
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<41> 



<42> 



MR 1 a R 2 bR^cX4-(a+b+c) 

MR 1 d R 2 e X 3 -( d+ e) 



(A) 



(B) 



<43> ^- 7l A}ofl^ WB S. Hx}o]v\, Rl, R2 ^ R 3±=, zfz}- Ci~20^ 0 i 

*7l, d~20^ SH^l, C6-20 2 ! 0 MM, C 6 -20^ £«°Hl7] , C 6 ~ 2 0^ °>U£S7l , 

5L, X^r ibS.^! €*Mj1, a, b ^ cfe ^ 0-4^1 ^^H, d^ e-b ^ 0-3^1 ^ 



<44> 



<45> 



-8-71 R!,R 2 ^ R 3 S XA)5]^ Ci-20 2 ! "tt^^el rflX°fl*r rifl^7l, ^7], 
71, -¥-*7l, 0>^7l. ^1^1-^7], oli«-^7l, ^-^71 ^ 2-°)] t S)^ 7l °1 . 

A <M Cl~20^ ^M^Sl ^*)Hm ^^71, <*H^Al7l, =S#Al7l, ^^71, 



<46> 



<47> 



<48> 



<49> 



^^171, «»^-^l7l % 2-^tH^^]7]o]X^. 

W C 6 ~ 20 ^ C 6 ~20^ °itt^l7), C 6 ~20^ 0>«««7l^| ^HItt sfl^ 

71, S«7l, ^^71 ^ «a^7l7> flt)-. 

(A) (BHH ^-71 Ri, r2 ^ r3^ ^jeMM- 4# ^ 5Ucf. 

3«l^r 3^#(c)£- ^71 (A) (B)<KH M-EHi 

^.nv o>qef o^^nflu). cj-^^nfls 

o]^^Dfl^ s>7l^(C), (D) £E-b (E)S. SAl^cf. 
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<50> 



R 1 d R 2 eX 1 3_((j+e)M 1 "0 R 4 — O M^^eX^d+e) 



(C) 



R\x 1 2-fM!; 



,o — r° — o. 



~0 R s 0' 



M 2 R',X 1 2 .| 



(D) 



0 _ R «_o 

R'M 1 ^-0 R 5 O— M 2 R 1 

\)— R 6 — CT 



(E) 



<5i> x^A-l M 1 ^ M 2 fe- AA IVB^ ^i^l^, R 4 , R 5 ^ R 6 tt AA Ci-20 2 ! 

71, C 6 -20^ C 6 -20^ S^l^l. C 6 ~20^ ^l^l, ^l^^McH^l, 
^■l-S.^l&h^'Hl'd^ <?! til^Hji, 0-2^1 ^^olcf. 

<52> ^- 7 ) R 4 >R 5 ^ R 6 S &A|£]^ Ci~ 2 0^ QQAQ tHS^ ^71, °\]^7] , S£l 

<53> 4 V 7l C 6 ~20^1 °>*7l, 06-20^1 ^S°V*7l, C 6 ~20^ 7l ^*)Hlfe ^ 

<54> (C)> (D)i ( E )d|^ ^71 R4.R5 « R 6 fe -^^S>7lM- Cf« ^ 5fl^. 

<55> cf^ s>7|Sl <y«H(F)-°5. a^^rf. 

<56> R 7_(_ (y- MRl d R2 e Xl 3 -( d+e) ) n (F) 



#71 ^HH R^-Sr d-sO 3 ! ^^l, Qj^O 3 ! °>*7l, C6-20 3 ! ^li 7l , C 6 ~ 20 

^ o>1^^7|, 5 vfl^l 10000^1 7>^l f^aJMji, n £- 0-100021 ^c>l 
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4. 

0.0001 ifl^l 30 ff*£S -*>-§- *Rr ?A°] a>^«1-cf 



<59> (d) ■g^tt-f^l-^ 

3 ■at^Kos ^1^4. 



<62> 



■Al- 



L R' 



(G) 



<63> j$ 7] Alofl^ R 8^ Cl ^ 8 Sl «&^7lolJl f jfe. 2-50S] ^T^l 1 *. 

<64> <a«V^(G)S £a)e)^ -ii^olTiq- ^ 5flc)-. 

<65> "att^nli-AV^. s-t*] ^o.^-, 0 xfl^l 50 ^*8*.2.3. -M-g-s)-^ 
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<66> ( e ) ^zm-^lis- S)-^ 

<68> A1R 9 3 (H) 

<69> ^d\]A-] R9fe d-g^ «^7lolt)-. 

<70> ^^-a^-nl^- s-t^l all^Mfe- , 0« 50 *§^%7} h>^- 

^M, < &^'&^- T3 l^-^}- l^^-?- 13 )^ S^if'tr Sfe €-^-sr>°i =11-2- ^ -4 

^-1*1 ^lt^lfe -iM f^lfe 0.0001 f^SH^-AS. A>-g-5>fe ^ 

«H ^-t^l #-2- 1 4, 0.001 Ml^l 30 ^%7\ u>^-3is>Ji, ^-71 <&^r- 

5 IWIH^lTr SJ-^SS. ^msl^m 0 vfl*l 50 #%=%7> «>^- 

<72> ^)12£^ ^"^^ ^l#Dfls. M-E^-vfl ^£.oltq-. 
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-g-^rSfe -100 ^fl*l 150 t°H, 20 vfl*l 70t7> «>^-3)5l-cf. 



<77> ^-7] XJoflA] Rl0.fi. Z]-Z]- ^i, SEfe ?Hl , , Hi, <?1 JEfe ^±.0. 

*><>H, kfe 1-3^ ^^oltf. 
<78> ^ ^<£| ^]^ D )]ofl ^e^tII S-ii^fe- ^f^^fe °Weh 2* 



<76> 



CH=CH 2 




(I) 



<79> 
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CH=CH 2 



»11 



(J) 



<82> >gX| cfl 

<83> ^aHI 1-4 : HDPE-^1^H# °)$rV} ^ 

<84> cq ^ 

<85> n>Zlt1|BJ j^tiV *J-tfl7> -^til^l ^1^^ 250 #^-^3.^1 10 g^l JLllS. #^1* 

*(HDPE) *^(4Hg*^-fl-*1- ^3*}, : F120A, H7l : 80 -150 ^141, 

-§- ^ : 0.045 g/10 rain), 0.5 SAN(^B] ^-oj-i^^q h ^ )(*fl U^*] ^ 

: HF-9690, o>£L^^M ^ ^ ^-et : 23 Mw : 90,000) ^ 80 m^^l 

#^<a* ^ *^7HH ^7H>S^. <^HH ^£ SAN f^|7} 

&t ^Mr-i: ^^^f^q-. 80 l-?-<3H -g-*fl« 2 mmol^ lilH 5 -*! ^(MAO)* 
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^^17> HDPE-#nfl ^-Tfls.^ ^^-slSjq-. icp 3*11 

-rr^£- 1.33f^%(0.05mmol/g )S ^Sl&tq-. 
<86> HDPE-^nfl #*f|#- °l-g-tt 

<87> M>^(giove box) ifl^ 25 4^ *!MH 0.5 g3 HDPE-^fl 

# ^, 15 ^'SHl -g-^ll^l 0.02 mmol^l ^nfl ^a] #^^B}tq ofl ^E]^ 

E^nH^A>ol^(Cp*Ti(0CH 3 )3)» ^A}7l (syringe)* °l-g-*H ^y^g^f. #^5] 

<88> ^-g- ^flr^r ^(circulation water jacket) ^ °37H§ ^^e] 

(anchor-paddle impel ler)(^ <&z\}^ ^UsL ^^|^)7> ^i^S 1 -fM # 

-§-7H, 200 ^€ ^*fl ^ 3 in£^ ^e) o] ^^^^^-(60 mmol/L-SM) 

ol ^ 7 >5lSi4. ^7} -g-^-ft- 10 * 70 t^H 400 rpmA^ ^, 0.71 m££] 

2.83 H ^HS^l^xj- (2 mmol) ^ *e^«- ^<y*> 

Sft^r. 1 ^1?3: *?> *Wr<^ *£S*»*r. A o v 7] ^ 

^-^1* o^^ai 150 ^Aj-Hflo^ ^^Al^cf. ^jzj.^ 114.8 g£] & 

tNIl- ^34. Aljg.^ 63.7 5.74 kg/mmol-Ti-hr^&Jl, =Lil]Jl 

tfl-g-7] ^-^(fouling)* 2.32 
<89> <^7}o\}^ ^£ ^n]^ 13 C NMR ^ 270 -8-8-3* ^ 

fe^r ^i^^ yfltt^* ^fe #e)^Hl^o]^uf. GPC°fl 3*}^ sg5 
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*HKMw)£ 561,000°l&:n, nz)5L *S(Mw/Mn)fe 1.9553^. 

<90> -a^l 2, 3, 4— E^ol^Jf^^^Dl^-(TIBA) AA 40, 60, 80 mmol/LS. 

#7] >S*H icii ^ «*H| *8 



<93> ^>^lv|1^ JUtil ^-cfl7> ^- til si 250 ra^^l #e}-^a.^l 10 g^l a]c1j$_^.^ 

<=Hl*^!(sPS) ^(^^HH 3.7} : 20 -150 "1141, Mw : 1,280,000, 
Mw/Mn = 2.95), 0.5 g^l SAN(^ 31-o}a.^q ^f^^X^S.^ 

^ : HF-9690, ^Hl^mi ^ : 23 Mw : 90,000) fj 80 H 

4i ^Wl-sm. SAN *^7> 

'S** ^r^}5^. 80 #^-<^H mmol^l *ll U ^(MAO)* ^^l 

^ »^<a* 7>^i ^vflo] ^]7i^ ^ ^ s^i?a^-. ^ tiJ H^ *hi*mi 

<94> sPS-^l^fl-i- °l-g-* ^th 

<95> ^^.jd ^ (glove box) xjj\^ 25 -S-el t§ofl-^ 0.5 gSl a1-c]^h3-b3 ^^31- 
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^ufl #*flcq ^t-g- ^, 15 «-^ < a^l -g-*fl^l 0.02 nunol^ ^bH14 a] 

el] ^ El ^ ^eH^r o l^(Cp*Ti(0CH 3 ) 3 )«- ^>7l (syringe)* ^7}£}3 

<96> ^i^-g- ^(circulation water jacket) ^ °S^-sfl# 

(anchor-paddle impel lerX^HiS. ^ )7> ^*1^ 1 ^-S^H, 200 

m££] ^tq^l ^r^^l ^ 3 in£^ ^e] oj^^cy-^p] - (60 mmol/L-SMH ^7}£)& 

4. ^ v 7l -g-^# 10 S- 70 °C4H 400 JH^ttt ^ , 0.71 2.83 M *HlT 

^^l^Htf: (2 mmol) *^<ffl -8-^ ^ afls^ ^nfl ^ejsis ^J^sm. 1 A l 

# *?> ^mi, tt&sn ^m*^ *w>^ #<t*r5aq-. ^-7i <^*r 

*}<%JL 150 °C^1 ^^}-3HH ^a^lS^. ^^i^, 108.4 g^ #^7> 

59.6 JH&JI, 5.42 kg/mmol-Ti-hr^>l5iJl,.-ZzelJl *V-g-7l 

^#(fouling)£- 0.46 

<97> <^7HH 13 C NMR ^ DSCS 270 °C$\ -g~g-^* 

fe* ^J2-^ tifl^Aj^. ^el^El^ol^rf. G PC4l ^€ ^ ^5 -S: 

7>^(Mw)^r 607,000^1 5iJI, :z^JL ^7>^t ^i(Mw/Mn)~ 2.45^^. 
<98> ^ a) d\] 6> 7> 8^ Mslol^^^nl^-(TiBA) ^ 40, 60, 80 mmol/L^ 

^ ^3)*}^ #7] ^Alofl 541 71*11*1 ^v^sf *°Jtr ^ ^*H| n?.sH *S 
^rS^r. ^ ^r7l i 141 ^^fl «>s?- 



<99> tf] HI ^] A] ofl 1-^4 
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<ioo> 2:^-8- ^<fH^ ^(circulation water jacket) ^ ^-sfll: 

(anchor-paddle impel ler) (^31 <?1 efl^ 1 ?># C H^)7> ^-*]& 1 -fr^l «r 

-§-7H, 200 ^ 3! ^ 1 miQ mel °1 S-f-^l ^(20 mmol/L-SM) 

°1 #7] 10 * ^ 70 TC<*fl*| 400 rpm^.^ M^}^ ^, 0.71 

2.83 M ^14^^^ (2 mmol) -g-^, ^ 0.02 mmol^l ^<Qt\] 

^#^E^<i^ElEHr EBjifl^.A].ol = (Cp*Ti(0CH3)3)7> 15 mZ$] #^f-<3 *^<fl *«B^ 
^^^1-^^. "II -f S d >*H ^ 2-3 ^ 

<ioi> ti] jh^aI^I 2, 3, 4^ MeH^^IJ^t-^IMTIBA) 40, 60, 80 

mmol/L^ ?A4r ^]^}JL^r %7] tilm^Hl \o]] It*} 

o)} 4^ ^^5Jo.t^ } #nfl(Cp*Ti(0CH 3 )3)^ ^ -fr A r«: 

<102> tj] a] ofl 5 

<103> o||u] ^^j-: *>9!(circulation water jacket) ?J ^-^Ir <y 

(anchor-paddle impel ler) (^l ^31^ ^fi.£. ^^^)7> ^]$. 1 L^l * 

ti}-g-7H 200 mi 2] ^b] 31 cf^j ^ 8 m £o] EeH^tL^o s vj=L U j - (32 mmol) 

# ^7]-^^^. ^"71 -g-^ 10 * 70 TC<*IM 400 rpmAJIL iiH&tr ^F, 0.25 mfc^ 

2.83 M ^l^o^s^^.^ (0>72 _g_oj^ ^ 2 M cq .g.^ _g_^ 
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0.0072 imo\s\ #nfl(Cp*Ti (0CH 3 ) 3 )» ^*\%^. ofla] ^± : a]^- ^o> ^ 



<104> 



: 0.16 mt£) ^g^nli^ 2 g3 jj(0.47 mmol) * 0.0047 mmol^j ^ #nfl 
(Cp*Ti(0CH 3 ) 3 )# ^W^i 7HAl^ S cf. 0.47 mmol4 MAO % 0.0047 mmol^ 

Cp*Ti(0CH 3 ) 3 * MA07> 4 mmol^Jl Cp*Ti(0CH 3 ) 3 o] 0.04 mmolH]Hl ^ofl^S) MAO S3 # 

°fl 5> MAO *l#-fr 30 €-*l5a^, 30 £ *o> c-1 :*]*8s)£4. ^ 

^o] ^7>^-O.S«l ^g£]5S4. nlAfl tf ^^^] 7 > tf}-g-7] 53 

67.0 *ol^o.nf, «V-§-7l ^#(fouling)^ 25 »SU, H^Jl x 57 

kg/mmol-Ti-hr°l&4. ir^ 2z£-gr *M & l°fl 17^ 44 ^4. 



<105> 
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<105> 1020000045602 



2000/8/2 



IK 1] 



| *I*H3 
1 ^H]4 


HDPE 
| HDPE 
| HDPE 
| HDPE 


mmol/L 

0.1 
0.1 
| 0.1 

1 o.i 


LTifiAJ 
mmol/L 

| 20 
| 40 
| 60 
| 80 


(min) 
60 
j 60 
| 60 
I 60 


(ft) 

47.4 
| 58.3 
1 63.7 
| 54.3 


1 — Li y^y u 

(ft) 

1 1.28 
1 1.30 
[ 2.32 
| 0.80 


(kfr/mmol-T!-h , l 

nuiiKJ 1 11 11/ 

4 S 

| 5.3 

| o . O 

| 4.9 


Mw 

j 666 
| 561 
| 424 


Mw/Mn 

1.88 
j 2.21 | 
1 1-95 I 


| ^M5 
1 ^H6 
j ^Hl7 

Al OJIQ 
tEL 1 ^| o 


1 sp s 

| sPS 

| sPS 

[ Sro 
o 


| 0.1 

1 o.i 
1 o.i 

1 n i 
| 0.1 

0.1 


| 20 
| 40 
| 60 
| 80 

20 


60 
| 60 
| 60 
| 60 

3 


35 0 
j 38.0 
59.6 
48.3 


2.17 
0.46 
1.02 


1 6.2 
| 3.5 
| 5.4 

| 4.4 


1 816 
| 762 
| 607 
1 604 


| 1.98 | 

| 1.90 j 

1 2.45 1 
— — 1 

| 2.09 | 


-^H]2 


OJ _0_ 
HA a 


0.1 


40 


3 












^H]3 




0.1 


60 


3 














HA D 
<M O 


0.1 


80 


3 




3^ 








^Ml5 


HA n 


0.2 


160 


120 


57.0 


25.0 


1.5 


358 


1.75 



<«*> ^Ejfl *HMI(SM)fc 200m^WU, [MA0]/[Ti]=100o]jz, 

70°C5. t}3L rpm^ 400/minA^. th 



<107> 



Cp-Ti(0CH 3 ) 3 ^ * + . * fcoj*, 9 o,e, W1# ^ ^ 

***** ^1 # D fl Cp*Ti(0CH 3 ) 3 ^ W HIS 
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*1 -S^-fr at!- sPSsl ^Hf-g- ^4>H sa&i^, seioii"-^ 

<no> «i->i(giove box) ^ 100 -fMtfMH 5 g$\ sPS-**ti ^1^) 

^t!: ^, 15 mis) l-^f-^Hl -g-*fl€ 0.06 mmol^ Cp*Ti (0CH 3 ) 3 * ^}7) (syringe )§- °1 

<m> 10L iffl*l *>-§-7]» 100 t^i 2*1##?> (purge)tb T=r-§-, 80°C^ V&z* 

ftcf. l-^^^l -g-SfIS 40 mmol^ ^ll^nl^-(TIBA)^- 2000 ^ 

■S- 80 °Co\}*] 300 iH^}^ , 2.12 mt$\ 2.83 M li <& ^1 ^ (6 mmol) 

*1 ^Ml, ^riM: Sh8-7l y>^-c_^ E ^ afl^VSi^. 

<H2> 50} ^SWSath ^3)-^ 781.7 g^ sPS^^l7> 

5S^K 43.1 %olSlJl, «M3£: 19.2 kg/nunol-Ti-hr<>l&4. 

<ii3> tj| jn, a] a] q]1 6 

<H4> iol ^l«V-g-7ll- lOOr^l-H ^\^}^}JL, 80°C5- ^^>a4. 
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€ 40mmol^ ^ o^JjL^ <g=. ^(TIBA)^ 2000 ml$\ ^*H€ ^ ^1 ^<?H1 

iJHMs. o] ^ a] ^t).. «t-g-7lofl^ ^^ 7 ]^MH 10^- 80 T^H 300 
rpm^^ -JZ^}-^ , 2.12 ml$\ 2.83 M ^1 li ^Ki (6 mmol) -g-^ §J 15 rofc 

0] #^-03^ -8-*fl^ 0.06mmol^ Cp*Ti (0CH 3 ) 3 » <3 *1 £ 1} . ^ 10^-7} 

* *1*8€ c-l oi>a- ^33*1 <I 



<115> tjjjU^ Al^l 7 

<iie> ^lHl^: 10L *ffi*l*hg-7l» 100t:«Hl>H v\x)*}JL, ^q-^>gcf. ^ 

^-<a<Hl -§-^€ 40 mmol^l ^3 °1^-*<IH^1 ^-(TIBA)^ 2000 ml$\ ^afl^ ^E] ^ ^ 

T^H 300 rpmA^ JH^Kn, 0.83 111^ 2.83 M ^1 l^^l ^ (2.4 mmol) l-¥-<a -g- 
^ 5? 2 Hue^l ^-f-'SM -§-^€ 0.024 mmol^ Cp*Ti(0CH 3 ) 3 S^Tfl ^^fl» ^ 0 J^>S^. 

<H7> 0.54 mZ$] 2.83 M ^lli iH^l^rtt (1.5 mmol) 4 0.015 mmol-^ 

Cp*Ti(0CH 3 ) 3 ^)*Ma*l 7flAl^at|.. 1.5 mmol^ MAO^ 

0.015mmol^ Cp*Ti(0CH 3 ) 3 #nfl# 5^ #^J>^ 73 * 

13.2 mmol MAO^- 0.132 mmol^l Cp*Ti(0CH 3 ) 3 Hl^^H MAO^f #*fl* 51^)* 

-2-5. f^31 ^Sii^h ti}-S-7l^f <g«e1 ^^514. 
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<118> 



# *Ht%=£: 1182 g o]$L3L, 65.0 %<>l&-<^, wy^y] tL^o. 25 % oj£jI, 

^ - 3.58 kg/mmol-Ti-hr^l^nf. f^S^ ^2°fl M-Bfifl^cf. 

IK 2] 







LCatJ 
mmol/L 


LTIBAJ 

mmol/L 


(min) 




#41 
(kg/mmol-Ti-h) 


^H9 


sPS 


0.030 


20 


40 


43.1 


19.2 


^-*H6 




0.030 


20 


10 








$-8- 


0.066 


50 


150 


65.0 


3.58 



^BM: SM£- 2000m«^-8-al.saai, [MA0]/[Ti]=100<>H , f^^r-E^b 80rs sfca, 
rpm£- 400/min<y . 

#7] a2°)l^ 10L «fl^l ^-§-7)0)^°} ^cl|olEH- # ^o]t)-. sPS-^1^ 



<123> 



<121> -3*1 H 10~12 : 4lelyT-g*l # P fl» ^g- 

«>am^ Ha]- ^7} ^u]^ 250 n«£] #i^H4| 10 ^^7>(Davison 

^^S)a>, aJ.-^ : HF-9690, ^HSSi)l| ^ . 23 ^ %!%> Mw . 
90,000) # 80 S^-tf* ^ -g-^lsHH ^7>*>^4. o^HH ajaj^ ^Aj- 
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*e1e|» SAN ^*l|7> ^€r}?fl *s(|HlE£ 2 *m ^ M^}^JL, n cf* 

-R-S-^* Sfe ^3 £^ •r^-*Hi4. 80 mis) S-f-<3°ll 2 mmol^ 

^^^enl^XMAO)* -tf£r<HH ^71 «H ^7Msa=f. #71 *sl^« 30 * 

#£r°lH jE^gal, n cf^- #^-<a^- 7>°>*1 nJ-eHM ^7]^ ^ 35*1^ 

<i24> ^a1<^1 ii, 12^ ^e)5-># zfz}- 200°C°fl*| <l^e)*!: 3*4 400t:°lM 7 A£- 
<i25> -gs|?H3-*i ^°fl5 °l-§-tr 

<126> -g-SJi ^i(glove box) i-fl^l 25 mi£\ $-s)*%o)]a] o.9 giq -gEl7 r (600t:<*IH 1*1 

elf-)-#Dfl ^-^sl f-^-g- ^^fV ^, 15 ines] l-^-fflofl -g-Sfl:<g 0.04 mmol^ 
Cp*Ti(0CH 3 ) 3 -g-^<: ^>7l( S yringe)S °l-8-*M ^7>^^cf. #71 #e1e]# 1 a]^- ^ 

<i27> £2. s^-g- ^(circulation water jacket) ^ ^-sHl- 

(anchor-paddle impel ler)(i^l"?l5)li ^S. &%<>\$)7} 1 -fral # 

-§-7Hl, 200 m«2} iEl^l #^*ll ^ 4 mes) GEH^ig <y--f.nl ^-(80 mmol/L-SM) 

°1 ^7>s)Sii4. #7) -g-°B,g- io * ^§-<jV 70 r;o)l^ 400 rpmAS. 5H«H1- ^, 1.41 
2.83 M ^l^^nl^-A]. (4 s- = ofl -g-o» #7HH *fl2^ #nfl £3 si* 

5^. 2 ^o> ^Al^l ^ofl, #^2} rifl^-g-j! ^el^r}-. -8-71 ^ 
^H^jn. 150 °C2} ^^BfloflA^ ^SAl^tl-. ^3 IS, 122.4 ^-*fl7 r ^ 
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#5)84. 6 7.3 %o ]5 2JI, M± 1.53 kg/^ol-Ti-hro)^^, ^ 

■¥-*h#* 2.8 ^«$%584. ■ 

o} 7HH 13c ^ ^ DSC ^ ^ ^ ^ 

fe£ ^ Gp(;o)1 ^ ^ ^ ^ ^ 

*H«Mw)£ '353,100015331. £S(Mw/Mn)fe 3 .16584. 

«*> 11. 12fe *7] m 7]m W ^ ^ ^ ^ ^ 

<130> -^ A H 13-16 : ^Bl^ril^ ^-oi^tf. ^ 

gSi ^(Slove box) ^ 25 m «S] -fr^igofl^ o.2 g<M .^KeOOt-IH 
*44 ^ ^ 15 ^ #JMo| ^ Q Q4 ^ 

CDTi ^>7l (syringe)* o,*«H ^34. ^ ^ # j * 

4 -8-£«M #*l*r5SI4. 

2:*!-g- £?r^ ^(circulation water jacket) ^ og^_^s. <y^ e ^ 
(anchor-paddle impel ler)(-Efl 0 J efli ^ lJL ^o^)^ ^ H]€ x L ^ ^ ^ 

*7H. 200 m ^ w * 2 ^ ^^^.^ 

•1 ^7] Mi io^ ^ 70 C6H 400 rpmAS ^ x 4i ^ 

2.83 M ^«tt^nl^ (4 mmol) *?« % ^ 7HH ^ #D]] 

a*. i*m*a * w Waa|E , Wi ^ 7)w#0i 

Waa 150 ^ WW S*Aia*. W 104.9 g ^ W)7r ^ 



<132> 
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-T-aM-^r 1.4 ^^=%S4. 

<133> <^7lo)l^ ^s.^ fug-^ 13c NMR ^ DSCS. 270 -g--g-^# 

fe^ <&t\SL*W Hfl^Aj* ^^Ej^^t]-. GPCofl <s]*M #=g= $ • 

*r*S=(Mw)€- 493,100<>l5aJL, Jg.^ ^-a(Mw/Mn)^ 1.905S4. 

<134> aJ aH 14>15> 16 - M3W^«1HMTr(TIBA) ^ 40> 60 _ g0 ^j/l 

S. ^^3* *W}jL^ J$7] ^Alc^l 130)] 7l7fl^ ^<g$. ^j-ofl a}-B]-A-) 



<135> t)]J7-^AH1 8 

<136> ^AHl3~l 6S ) ^^^a^ UfnJ MQ _g. 0 j|^ Aje, n _ #Dl ,^ ]# 

»j1 ^3?H) ^^r^l^KsMAO)*)- S^Tjl i D fl Cp*Ti(0CH 3 ) 3 « a> 

<137> ,g. £ Sll-g- fr-ft^r ^^(circulation water jacket) ^ ^ ^l-sfl-I- ^€^1 

(anchor-paddle impeller)(iEfl'?l£l)i iUS. 'd-I-'H ^ )7> ^1=1 1 -ffe) 

*7H, 200 ml*) ^ajg iEl^! 55 3 m «cq SeH^iilH^l-^eO nimol/L-SM) 

°1 «7>S]5Jcf. J$ 7 ] -g-^ 10 $ *o> 70 'CHH 400 rpmAS JEwRV * , 0.73 
sMA0(4mmol)(Akkzo Novell 3]Sfl Al# 14.8 *}--£-) f-^-ofl ^&|e]2)- 0.04 

mmol^l Cp*Ti(0CH 3 ) 3 s] 10 m £ t-?-o]| -g-aj-g. ^<a«>5S^. 2 ^a]*] Jjtofl ; 

^#^3 nO^g-S. ^^l}. AJ. 7 ] ^^)# ^-BH^JT. 150 ^l^EflollA-1 ^ 2 

^lScf. 6.18 g^ ^ ^^7} 4^5)0^ = 3_ 40 t o]^jL t «- 
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0.08 kg/mmol-Ti-hr^]^4. GPC^l f^fe 5000^ 562,000 

^ ^M^- 1 * ^(bimadal peak)* ufEfifl^i^. i*}^ £.3°)} 



<138> 



is 3] 







LCatJ 
mmol/L 


LTIBAJ 
mmo 1 /L 




^* 

% 


% 


kg/mmol-Ti-h 


Mw 
>40-3 


Mw 
/Mn 


10 




0.2 


80 


120 


61.2 


3.6 


1.39 


405 


2.62 


n 




0.2 


80 


120 


60.8 


4.7 


1.38 


380 


3.16 


12 




0.2 


80 


120 


67.3 


2.8 


1.53 


353 


3.16 


13 




0.2 


20 


60 


49.9 


7.8 


2.27 


624 


2.39 


14 




0.2 


40 


60 


57.7 


1.3 


2.62 


493 


1.90 


15 




0.2 


60 


60 


51.6 


2.3 


2.35 


464 


2.33 


16 




0.2 


80 


60 


50.8 


2.0 


2.31 


308 


2.32 


^H]8 


SMAO 
(Al :4mmol ) 


0.2 


60 


120 


3.40 


-0 


0.08 


376 


35.5 



<i39> Av 7 i a)j b)f c) - ^ 200t> 40Q o Cj 600t;o]lAl <g^4g 

<ho> f^S: SM^ 2000 >M-8-*Ka, [MA0]/[Ti ]=100 o l^ , f^JEfe 70°C^ ^JL, rpm 

400/min^ . 



<141> 17-20 : ^gjy>-^1 #jf ol-a-yV 
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<142>^&|?} ^1 #uH^) ^ 

<i43> ■ io g a] el 7} #*fl^l 3 6*1 # 600°C^]^ <S^iM 100 ml * 

50 ml ^ l-^^^l -g-^flS 2 mmol£l (Cp*Ti (0CH 3 ) 3 )» ^fe^ 

(cannula)* A>-§-^}^ ^^*>S^. 70 t^H 2*)# ^o> jh^ji, 

* *r*, *Hltr ^^^-#nfl ^JL*) 

e]b^ «-R-^& 0.2 ranoI/g°.S ^L^^. 

<144> ^ej^-^-^l ^fl* ol-g-^- ^ 

<145> 2:l[-g- $ft^r ^(circulation water jacket) ^ oS^-sH^ <y€^ 

(anchor-paddle impel ler)(^3j ^ )7> 1 L^l -fr^l ^} 

■8-7H, 200 m£5l ^afl^ r^Bl^l ^^^1 ^ 3 ^ ^ld^li ^-^1^(60 mmol/L-SM) 

°1 ^r^&^K >a-7l 10 70 t<HM 400 rpm£-S ^, 1.41 roC^ 

2.83 M ^1*^^^ (4 mmol) l^SA -g-^ ^ 15 ml$] ti^m 0.2 g -ge) 

S, 90.5 gSt\ f^*fl7} ^s^o^ 49.8 %°1SJ1 ( 2.26 

kg/mmol-Ti-hr^SiJl, n^Jl ^--g-71 3.0 
<146> c*) 7 HH f^JIfe 13 C NMR ^ DSC3. 270 -§~g-3* 3fe 
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^(Mw/Mn)^ GPOfl <^H 
<-> 18, 19, 20- H^ol^^^n^CTiBA) * E# 40 , 60, 80 ronol/L 

s. SS* * 7 , ^ H 17ofl 7HW w ^ 4 . H] ^ 



<148> H] 35^3^1 ofl Q 



<149> 



SAN WW ^ ^ 1#Dfl# ^ ^ AH)10 ^ 

«We, 17 * ^ UCp * mocWm ^ W)(SAN) 



<151> 



<152> 



[a 4] 



^Hl9 



^H]20 



^Hio 



mmol/L 
0.2 



^ A Hl8 | 0,2 



LTIBAJ 

mmol/L 



20 



(min) 



60 



40 



(ft) 



(ft) 



0.2 



0.2 



0.2 



60 



35.7 | 2.8 



60 



80 



60 



60 



60 



60 



49.8 



33.6 



0.0 



3.0 



2.3 



W§ 

kg/mmol-Ti-h 



1.62 



|40.6 | 5.0 | 1,85 



2.26 



1.53 



IF" 

m~ 3 



/Mn 



623 | 2.12 



586 



1.94 



501 



454 



2.26 



2.25 
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<153> f^S^: SM£- 2000m<» ^>-8-*>3Z, [MA0]/[Ti]=100(«l:5L-*!*H lO^H 
[SMA0]/[Ti]= 100 )°H, f'th&S.fe 70VS. rpm£r ^O/min"?} . 

<154> m ^ 3_46))*\ ^ go] ^l^cfls. nfl^^l ^Dl](Cp*Ti(OCH3)3)» *m 

f^l(SAN)# Sfcl, MAO^Bl€ 4^ ^-ir a> 

SMA0/Cp*Ti(0CH 3 ) 3 # a>^-^ nfl^- #^ o. u^^ojx} 

<155> ^V 7 lo) A] o}) ^ «l51-MA|<^oflAl ^ go] ^^]S. A> 

ft^£«| Ajrq^Bj-Ej ^el^E]^o) ^s-^o] ^j-sqas- h£i£ oi-qef, ^ ai-g- 



<156> -g. i£t$°. M&-*83. #$-7]S. *\t]SLnn !-e]iEM 42:*}, 4^"*^ ft* 

7l ^##4- «^S>7fl ^A^lfe -g^^flS afl**H, ^°\] $]*}; ^7.]^^ o] 

-g-SM «3=i* JL*^ ^8^* 7^fe iElS ^*fl S'S* *fl*«H=- JL^S 

<157> £ tgig xflx] >£^-gr o| £.o>o] ^Al^. *J.ofl Sls}oj 

°s t t Sit*. 



41-33 



1020000045602 

2000/8/2 

I^t 1 * 1] 

3J-8: #3i>SL ^«7« *)l2*l-7l ^)#nfl. 

I^t 1 * 2] 

*H11H Si^, ^7] f^lfe # D fl-HHi JjMflsfcii, ^ D)j ^ ^ 
3] 

*W floW. =^ 7l# ^ ^ ^ 



[^T 1 * 4] 



41-34 



1020000045602 

2000/8/2 

I^T 1 * 5] 

ttS MI| ^f^KSAN)-?] 3* gfe ^ #c)] 

^^1^ 3*)] lM#"fl <§^H 0.0001 ifl*] 99.999 #^%?] 

[^T 1 * 7] 
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I^t 1 * 9] 

eWM, nl^^-( mica powder)> 3 S(clay)t ^ ^ 

10] 

*UlH a°H, -8-71 ^o]^ IVB^ ^4? tt&oW, ^ 7 ]<q ojav^, 

(A) Sfe (B)S a7l5]fe ^2.3. S}^ ^] ^ D ]) : 

MR 1 aR 2 bR 3 cX 4 -(a + b + c) 
MR ^R^Xs-Cd+e) 

^•7) IVB^ «*Mnf ( R 1 , R2 * R3^ zfzj- ^ Cj ^ 

Ci-20^ ^^]7l, C 6 -_ 20 S] 0^7], c 6 _ 20 o] o s v ?Jo>l7li Cg ^ 6} |o JS7)i Ci ^ 2 

tt «-S*fl «^Mji f a> b gj c - z|-z}- ^o^, d2 f efe zj-q- 0 ~3^ 



(A) 
(B) 
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11] 



R'dR'eXVd^M'-O— R 4 — O— M^^R 2 ^ 1 ^ 



(C) 



O R 4 0 N 

O R 5 O' 



;M 2 R 1 fX 1 2 . f 



CD) 



0 _ R ._o 

R i M t£- o R 5 — 0-^M 2 R 1 

\> -R 6 — 



(E) 



C 6 ^20^ d fS7l, C 6 ^ 20 ^ 1tS°Hl7l, C 6 ^ 20 ^ ^HUr^l, A) #3.^1^ ofl ^ 7 j f 
I^^J- 12] 

R 7 -(- 0- MRl d R2 e Xl 3 - (d+e) ) n ( F ) 
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